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GABRA2 alleles moderate the subjective effects of 
alcohol, which are attenuated by finasteride 
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GABAA receptors are involved in the subjective effects of ale. 
neuroactive steroids interact with GABAA receptors to mediate 
behavioral effects of ale. in rodents. Based on a haplotypic 
ale. dependence with the gene encoding the GABAA receptor a-2 
subunit (GABRA2) , the authors examined whether GABRA2 alleles are associated 
with the subjective response to ale. The authors also examined whether 
finasteride (a 5 -a steroid reductase inhibitor) , which blocks the 
synthesis of some neuroactive steroids, reduces the subjective response to 
ale. In all, 27 healthy social drinkers (15 males) completed a 
randomized, double-blind, placebo-controlled study of high-dose 
finasteride. After being pre treated with study drug, subjects consumed 
three ale. drinks. Subjective effects were measured repeatedly over the 
ascending blood ale. curve. To examine the moderating role of genetic 
variation in GABRA2 , a single-nucleotide polymorphism that was 
informative in association studies was included as a factor in the anal. 
Subjects homozygous for the more common A-allele (n = 7) showed more 
subjective effects of ale. than did individuals with one or two copies of 
the ale. dependence-associated G-allele (n = 20, including two homozygotes) . 
Among the A-allele homozygotes, there was a greater reduction in several 
subjective effects during the finasteride session compared to the placebo 
session. These findings provide preliminary evidence that the risk of 
alcoholism associated with GABRA2 alleles may be related to differences in 
the subjective response to ale. The effects of finasteride provide, 
indirect evidence for a mediating role of neuroactive steroids in some of 
the subjective effects of ale. 
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AB The present invention relates to novel crystalline forms of finasteride, to 

processes for their preparation and pharmaceutical compns . containing them. 

process for preparation of finasteride crystalline forms comprises the steps 
of (i) 

dissolving finasteride in a solvent, e.g., an ale. or dioxane, (ii) 
maintaining the solution at certain elevated temperature (iii) cooling the 
solution 

slowly, (iv) maintaining the solution at lower temperature for certain time, 

and 

(v) filtering the solid separated For example, 10 g of finasteride was 
dissolved in 25 mL of methanol, heated to 55 and maintained at 
this temperature for 15 min. The solution was slowly cooled to 0® in 3 h 
and maintained at 0° for 1.5 h. The separated crystals were filtered 
at 0® to give 8 . 5 g of Form HI of finasteride. 
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AB The invention relates to a method of obtaining polymorphic Form 

I of finasteride. The inventive method comprises the following steps: (i) 
finasteride is dissolved in a substantially- anhydrous organic solvent, which is 
selected from Bu acetate, iso-Bu acetate, sec-Bu acetate, tert-Bu acetate, 
alkyl acetate C5 and mixts. thereof, at a temperature which is equal to or less 
than the b.p. of the aforementioned organic solvent; (ii) the dissoln. of 
finasteride is cooled slowly to a cooling temperature which is determined 
according 

to the selected solvent; (iii) the resulting suspension is maintained at 
the cooling temperature for a period of, or less than, 16 h; and (iv) the solid 
phase containing crystals of Form I of finasteride is recovered, for example, 
by means of filtration and the solvent is removed, for example, by drying 
said crystals. The method can be used to obtain Form I of finasteride in 
the unique, pure form. 
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Analysis of genetic polymorphisms of steroid 
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Background: Genetic polymorphisms of steroid 5a-reductase 
have been studied in androgenetic alopecia in Caucasians, but the genes 
encoding the two isoenzymes were not associated with male pattern baldness. 
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Genetic polymorphisms and ethnic variations have not been 

studied for Asians, although it is suggested that racial difference could 

exist and influence clin. phenotypes. Objective: The purpose of our study 

is to investigate the genetic polymorphisms of steroid 

5a-reductase type 1 and 2 (SRD5A1 and SRD5A2) genes in Korean 

population, and to study the association of these polymorphisms with 

the development, clin. types (female or male pattern) and therapeutic 

response of androgenetic alopecia. Methods: Sixty-six patients with 

androgenetic alopec ia and controls consisted of 92 healthy men were 

included. Twenty- four patients were treated with finasteride for at least 

6 mo, and clin. responses were assessed by a simple classification. For 

type 1 isoenzyme, Hinfl and Nspl restriction fragment length 

polymorphisms (RFLPs) were detected using polymerase chain 

reaction method. For type 2 isoenzyme, Rsal RFLPs detected valine/leucine 

polymorphisms at codon 89, and Mowl RFLPs detected 

alanine/ threonine polymorphisms at codon 49. Results: We could 

not find any significant assocns. of the genetic polymorphisms 

of these two isoenzyme genes with androgenetic alopecia in Koreans . 

(P>0.05). These polymorphisms were not associated with the clin. 

types of baldness or the response to finasteride (P>0.05). Conclusion: 

These results suggest that polymorphisms of SRD5A1 and SRD5A2 

genes may not be directly associated with the development of baldness or 

generation of different clin. phenotypes. 
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AB The solubility anal, in the exptl. section is incorrect. While the information 

about solubility trends and form stability are correct, the actual solubility 
values 

are unreliable. The solubility measurements portion of the exptl. section 
(page 1271) , Figure 3 (page 1273) , and the second paragraph of the results 

and discussion section (page 1272) must be retracted. 
IT 98319-26-7, Finasteride 

RL: PRP (Properties); THU (Therapeutic use); BIOL (Biological study); USES 
(Uses) 

(spectroscopic and crystallog. study of polymorphism in 

aza-steroid (Erratum) ) 
RN 98319-26-7 CAPLUS 

CN IH-Indeno [5, 4-f ] quinoline-7-carboxamide, N- (1, 1-dimethylethyl) - 

2, 4a, 4b, 5, 6, 6a, 7, 8, 9, 9a, 9b, 10, 11, lla-tetradecahydro-4a, 6a-dimethyl-2 -oxo- , 
(4aR,4bS,6aS,7S, 9aS, 9bS, llaR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 




L4 ANSWER 6 OF 18 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE : 

AUTHOR (S) : 



IT 



CAPLUS COPYRIGHT 2006 ACS on STN 
2002 : 340897 CAPLUS 
137:232803 

13C-NMR study of 4-azasteroids in solution and solid 
state 

Morzycki, Jacek W. ; Wawer, Iwona; Gryszkiewicz, 
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. active 4-azasteroids was studied by 13C-NMR spectroscopy 
in solution and in the solid phase. A full assignment of signals in the 
spectra of samples in chloroform was performed for thirteen 4-azasteroids 
using two-dimensional techniques. Substituent and steric effects of a 
nitrogen atom, and their influence on chemical shifts of the neighboring 
carbon atoms are discussed. CP MAS spectra were obtained for five 
4-azasteroids including finasteride. The spectra confirmed 
polymorphism of the latter compound In addition to the 
polymorphic forms that are already known, a new mol . complex of 
finasteride with dioxane is reported. 
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The present invention relates to a novel polymorphic form of 
17p- (N-tert-butylcarbamoyl) -4-aza-5a-androst-l-en-3-one 
(finasteride) and processes for preparing the polymorph. Thus, 
17p- (N-tert-butylcarbamoyl) -4-aza-5a-androstan-3-one was 
treated with 2 , 3-dichloro-5, 6 dicyano benzoquinone and 
bis (trimethylsilyl) trif luoroacetamide in toluene medium at 80-110°. 
The toluene was removed to yield a solid that is crude finasteride. This 
compound was dissolved in CH2C12 saturated with petroleum ether. After removal 
of the solvents, the solid was dried to give the form III of finasteride. 
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The crystal structures of 2 enantiotropic polymorphs of the 
aza-steroid, finasteride, were determined The solid-state NMR spectra, IR 
spectra, and phys. property data of these 2 polymorphs are 
discussed in relation to both their solid-state structures and 
hydrogen -bonding networks. 
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Human prostatic steroid 5a-reductase, encoded by the SRD5A2 gene on 
chromosome band 2p23, catalyzes the irreversible conversion of 
testosterone to dihydrotestosterone (DHT) , the most active androgen in the 
prostate, with NADPH as its cof actor. This enzyme has never been purified 
but a number of competitive inhibitors have been developed for this enzyme 
since increased steroid 5a-reductase activity may cause benign 
prostatic hypertrophy and prostate cancer. We report here the detailed 
biochem. and pharmacogenetic dissection of the human enzyme by analyzing 
10 missense substitutions and three double mutants which are all naturally 
found in humans. Nine of these 13 mutants reduce activity (measured as 
Vmax) by 20% or more, three increase steroid 5a-reductase by more 
than 15% and one results in essentially unaltered kinetic properties 
suggesting that it is a truly neutral ("polymorphic") amino acid 
substitution. Substantial pharmacogenetic variation among the mutants was 
also observed when three competitive inhibitors, finasteride, GG745 
(dutastcride) and PNU157706, were investigated. Our studies not only 
define the substrate and cofactor binding sites of human steroid 
5a-reductase, but also have significant consequences for the 
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Pharmacol, usage of steroid 5a-reductase inhibitors in human 
patients treated for prostatic conditions. 
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Polymoxphic form I of finasteride was prepared by forming an 
insol. complex of finasteride and a Group I or Group II metal salt and the 
dissociating the complex by dissolving away the salt component with water to 
leave the substantially pure form I polymorphic crystalline 
finasteride. 

98319-26-7P, Finasteride 

RL: PUR (Purification or recovery); RCT (Reactant) ; PREP (Preparation); 
RACT (Reactant or reagent) 

(finasteride preparation) 
98319-26-7 CAPLUS 

lH-Indeno[5,4-f ]quinoline-7-carboxamide, N- (1, 1-dimethylethyl) - 

2,4a, 4b, 5, 6, 6a, 7, 8, 9, 9a, 9b, 10, 11, lla-tetradecahydro-4a, 6a-dimethyl-2-oxo-, 

(4aR,4bS,6aS,7S,9aS,9bS,llaR) - {9CI) (CA INDEX NAME) 
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The mol. structure of finasteride, 17p- (N-tert-butylcarbamoyl) -4-aza- 
5a-androst-l-en-3-one, and structures of three related crystalline forms 
have been determined by X-ray anal. The rigid steroid skeleton of the mol. 
adopts a half -chair/chair/chair/half -chair conformation. Two peptide 
groups, one cyclic (lactam) in the ring A and a second being a part of the 
substituent at C17, are the main factors influencing intermol . contacts. 
Different hydrogen-bond interactions of these hydrophilic groups are observed 
in the crystal structures. An infinite ribbon of finasteride mols. is 
formed between lactam groups in the orthorhombic homomol . crystal obtained 
from an ethanol solution The linear mol. complex f inasteride-acetic acid is 
connected by hydrogen bonds between the lactam of finasteride and the 
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carboxyl group of acetic acid. The crystallization from an Et acetate 
solution gives 

a complex structure of bis-f inasteride monohydrate Et acetate clathrate 
with guest mol . disordered in channels. Crystals of a second (monoclinic) 
finasteride polymorph were obtained during thermal decomposition and 
sublimation. Two polymorphic forms show different IR spectra. 
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RL: PRP (Properties) 

(crystal structure; structural characterization of polymorphs 
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AB Polymorphic form I of finasteride, 17p- (N-tert-Bu 

carbamoyl) -4-aza-5a-androst-l-en-3 -one, is produced in substantially 
pure form using the steps of: (1) crystallization from a solution of 

finasteride in a 

water immiscible organic solvent and 0% or more by weight of water, producing 
solvated and non-solvated finasteride in solution, such that the amount of 
organic 

solvent and water in the solution is sufficient to cause the solubility of the 
non-solvated form of finasteride to be exceeded and the non-solvated form 
of finasteride to be less soluble than any other form of finasteride in the 
organic solvent and water solution: (2) recovering the resultant solid phase; 
and (3) removing the solvent therefrom; wherein the water immiscible organic 
solvent is Et acetate or iso-Pr acetate and the amount of water in the 
solvent mixture is below 4 mg./mL. 
IT 98319-26-7DP, Finasteride, polymorphic Form I 

RL: PUR (Purification or recovery); SPN (Synthetic preparation); PREP 
(Preparation) 

(preparation and crystallization of polymorphic Form I of finasteride) 
RN 98319-26-7 CAPLUS 

CN IH-Indeno [5,4-f ] quinoline-7-carboxamide, N- (1, 1-dimethylethyl) - 

2, 4a, 4b, 5, 6, 6a, 7, 8, 9, 9a, 9b, 10 , 11, lla-tetradecahydro-4a, 6a-dimethyl-2-oxo- , 
(4aR,4bS,6aS,7S,9aS,9bS,llaR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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AB Finasteride is prepared by treating a carboxylic ester analog with Me3CNH2 
in presence of an organomagnesium halide, present in at least a 2:1 molar 
ratio to the ester. Two polymorphic crystalline forms of finasteride 
are also prepared Thus, Me 3-oxo-4-aza-5a-androst-l-en-17a- 
carboxylate was treated with Me3CNH2 and 2 mol of EtMgBr to give 97% 
finasteride. 

IT 98319-26-7P, Finasteride 

RL: IMF (Industrial manufacture); SPN (Synthetic preparation); PREP, 
(Preparation) 

(preparation of finasteride) 

RN 98319-26-7 CAPLUS 

CN lH-Indeno[5,4-f]quinoline-7-carboxamide, N- (1, 1-dimethylethyl) - 

2 , 4a, 4b, 5 , 6 , 6a, 7 , 8 , 9 , 9a, 9b, 10 , 11 , lla-tetradecahydro-4a , 6a-dimethyl -2 -oxo- , 
(4aR,4bS,6aS,7S,9aS,9bS,llaR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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US 1990-517661 


B2 


19900430 








US 1991-795859 


A3 


19911118 



Disclosed are methods and compns. for the preparation of rat and human steroid 
5a-reductases by recombinant means, as well as for the use of these 
enzymes in screening assays for the identification of compds. which have 
the ability to inhibit or otherwise alter the enzymic function of these 
enzymes. Biochem. and Pharmacol, evidence is presented to demonstrate the 
existence of more than one human steroid 5a-reductase . The DNA 
sequence encoding steroid 5a-reductase 2, the major active isoenzyme 
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of human genital tissue, is disclosed, in addition to methods and compns. for 
its preparation and pharmacol. anal. Mutations in the steroid 
5a-reductase 2 gene are shown to underlie male 

pseudohermaphroditism. The sequences disclosed herein may be used 
directly in the preparation of genetic constructs, or may be employed in the 
preparation of hybridization probes for the selection of enzyme -encoding 
sequences from other sources. These secjuences may prove useful in an 
anal, of normal and abnormal sexual differentiation, benign prostatic 
hyperplasia, male pattern baldness, acne, hirsutism, endometriosis, and 
cancer of the prostate [no data] . 

IT 98319-26-7, Finasteride 

RL: BAC (Biological activity or effector, except adverse); BSU (Biological 
study, unclassified) ; BIOL (Biological study) 

(human and rat steroid 5a- reductase nucleic acid segments and 
recombinant vectors and host cells) 

RN 98319-26-7 CAPLUS 

CN IH-Indeno [5,4-f ]quinoline-7-carboxamide, N- (1, 1-dimethylethyl) - 

2, 4a, 4b, 5, 6, 6a, 7, 8, 9, 9a, 9b, 10, 11, lla-tetradecahydro-4a, 6a-dimethyl-2-oxo-, 
{4aR,4bS,6aS,7S,9aS,9bS,llaR) - {9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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1995 : 255357 CAPLUS 
122 :47508 

Cloning and expression of a cDNA for a human alC 
adrenergic receptor for use in screening of ligands 
for therapeutic use 

Bayne, Marvin L./ Clineschmidt , Bradley V.; Strader, 
Catherine D. 

Merck and Co . , Inc . , USA 

PCT Int. Appl., 131 pp. 

CODEN: PIXXD2 

Patent 

English 

1 



PATENT NO, 



KIND 



Al 



DATE 



19940929 



APPLICATION NO. 



DATE 



WO 1994-US2609 



19940310 



WO 9421660 

W: AU, BB, BG, BR, BY, CA, CN, CZ, FI, HU, JP, KR, KZ, LK, LV, MG, 

MN, MW, NO, NZ, PL, RO, RU, SD, SI, SK, TT, UA, US, UZ 

RW: AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, 

BF, BJ, CF, CG, CI, CM, GA, GN, ML, MR, NE, SN, TD, TG 
CA 2158345 AA 19940929 CA 1994-2158345 19940310 

AU 9464453 Al 19941011 AU 1994-64453 19940310 

AU 685789 B2 19980129 
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EP 689547 Al 19960103 EP 1994-912209 19940310 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LI, LU, NL, PT, SE 
JP 08508163 T2 19960903 JP 1994-521115 19940310 

PRIORITY APPLN, INFO.: US 1993-32849 A 19930315 

WO 1994-US2609 W 19940310 

AB A cDNA for a human alC adrenergic receptor is cloned and used in an 
in vitro assay to screen for compds. that specifically bind to the 
receptor, including compds. that reduce symptoms of benign prostatic 
hypertrophy. Partial cDNAs for the receptor were cloned by PGR using 
primers derived from conserved peptides from a-adrenergic receptors 
and these were used to assemble a full-length cDNA. The identity of the 
clone was confirmed by expression of the cDNA in COS-7 cells using 
pcDNAI-neo and demonstration of specific binding of [1251] -HEAT. Two 
alleles of the receptor gene, encoding receptors with somewhat different 
pharmacologies, were obtained. Methods for screening for ligands of the 
receptor are described. 
IT 98319-26-7, Finasteride 

RL: THU (Therapeutic use); BIOL (Biological study); USES (Uses) 

(inhibition of, in treatment of benign prostatic hyperplasia; cloning 
and expression of a cDNA for a human alC adrenergic receptor for 
use in screening of ligands for therapeutic use) 
RN 98319-26-7 CAPLUS 

CN lH-Indeno[5,4-f ]quinoline-7-carboxamide, N- (1, 1-dimethylethyl) - 

2,4a,4b,5,6,6a,7,8,9,9a, 9b, 10 , 11 , lla-tetradecahydro-4a, 6a-dimethyl-2-oxo- , 
(4aR,4bS,6aS,7S,9aS,9bS,llaR) - {9CI) (CA INDEX NAME) 
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1994:557962 CAPLUS 
121:157962 

A process for the production of finasteride and its 
polymorphs 

Dolling, Ulf H. ; McCauley, James A.; Varsolona, 
Richard J. 

Merck and Co . , Inc . , USA 

Eur. Pat. Appl., 11 pp. 

CODEN: EPXXDW 

Patent 

English 

3 



PATENT NO. 



EP 599376 
EP 599376 
EP 599376 



KIND DATE 



A2 
A3 
Bl 



19940601 
19940928 
19980408 



APPLICATION NO. 
EP 1993-203163 



DATE 
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R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LI, LU, NL, PT, SE 
US 5468860 A 19951121 US 1993-10734 19930129 

EP 655458 A2 19950531 EP 1995-200270 19931112 

EP 655458 A3 19960710 

EP 655458 Bl 19990303 

R: AT, BE,' CH, DE, DK, ES, FR, GB, GR, IE, IT, LI, LU, NL, PT, SE 
EP 823436 A2 19980211 EP 1997-201712 19931112 

EP 823436 A3 19981125 

R: AT, BE, CH, DE, DK, ES, FR, GB, GR, IT, LI, LU, NL, SE, PT, IE 
PRIORITY APPLN. INFO.: US 1992-978535 A 19921119 

US 1993-10734 A 19930129 

EP 1993-203163 A3 19931112 

OTHER SOURCE(S): CASREACT 121:157962; MARPAT 121:157962 

GI 




AB The 5a-reductase inhibitor finasteride (I) is prepared by reaction of 
17p-carboalkoxy-4-a2a-5a-androst-l-en-3-ones II [R = Cl-10 
linear, branched, or cyclic alkyl with optional Ph substituent (s) ] ,- as 
their Mg halide salts, with t-butylaminomagnesium halide, present in at 
least a 2:1 molar ratio to II, formed from tert-BuNH2 and an aliphatic/aryl 
magnesium halide at ambient temperature in an inert organic solvent under an 

inert 

atmospheric, followed by heating and recovering I. In 2 examples using II (R = 
Me), EtMgBr, and tert-BuNH2, under N in refluxing THF (12 h) , I was prepared 
in 97% yield. Also disclosed are 2 polymorphic crystalline forms of 
I, and methods of their production Dissolving I in glacial AcOH and adding 
H20 up to >84 weight% H20 gives form I, whereas adding H20 up to 75-80 
weight% H20 gives form II. 

IT 98319-26-7P, Finasteride 

RL: SPN (Synthetic preparation) ; PREP (Preparation) 
(preparation and polymorphic forms of) 

RN 98319-26-7 CAPLUS 

CN lH-Indeno[5,4-f]quinoline-7-carboxamide, N- (1 , 1-dimethylethyl) - 

2,4a, 4b, 5, 6, 6a, 7, 8, 9, 9a, 9b, 10 , 11 , 11a- tetradecahydro-4a, 6a-dimethyl-2-oxo- , 
(4aR,4bS,6aS,7S,9aS,9bS,llaR) - (9CI) (CA INDEX NAME) 

Absolute stereochemistry. 
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1992:168704 CAPLUS 
116:168704 

Genetic and pharmacological evidence for more than one 
human steroid 5a-reductase 
Jenkins, Elizabeth P.; Andersson, Stefan; 
Imperato-McGinley, Julianne; Wilson, JeanD.; Russell, 
David W. 

Southwest. Med. Cent., Univ. Texas, Dallas, TX, 75235, 

USA 

Journal of Clinical Investigation (1992), 89(1), 
293-300 

CODEN: JCINAO; ISSN: 0021-9738 
Journal 

English 

The enzyme steroid Sa-reductase catalyzes the conversion of 
testosterone into the more potent androgen, dihydrotestosterone, and 
impairment of this reaction causes a form of male pseudohermaphroditism in 
which genetic males differentiate predominantly as phenotypic females. 
The authors previously isolated several cDNA clones that encode a human 
steroid 5a-reductase enzyme. Here, mol . and genetic studies are 
reported demonstrating that the gene encoding this cDNA is normal in 
subjects with the genetic disease steroid 5a-reductase deficiency. " 
It is also shown that in contrast to the major steroid 5a- reductase 
in the prostate and cultured skin fibroblasts, the cDNA-encoded enzyme 
exhibits a neutral to basic pH optima and is much less sensitive to 
inhibition by the 4-aza steroid, finasteride (MK-906) . The results 
provide genetic, biochem. and Pharmacol, support for the existence of at 
least 2 steroid 5a-reductase isoenzymes in man. 
98319-26-7, Finasteride 
RL: BIOL (Biological study) 

(steroid reductase isoenzymes of human inhibition by, kinetics of) 
98319-26-7 CAPLUS 

IH-Indeno [5, 4-f ] quinoline-7-carboxamide, N- (1, 1-dimethylethyl) - 

2,4a, 4b, 5, 6, 6a, 7, 8, 9, 9a, 9b, 10 , 11, lla-tetradecahydro-4a, 6a-dimethyl-2-oxo- , 

(4aR,4bS,6aS,7S,9aS,9bS,llaR) - (9CI) (CA INDEX NAME) 
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1991:663327 CAPLUS 
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Detection and characterization of polymorphism 
in the pharmaceutical industry 
McCauley, J. A. 

Merck Sharp and Dohme Res. Lab., Rahway, NJ, 07065, 
USA 

AIChE Symposium Series (1991), 87(284, Part, Des. 
Cryst.), 58-63 

CODEN: ACSSCQ; ISSN: 0065-8812 
Journal 
English 

Polymorphs of sulindac, phthalylsulf athiazole, Proscar and 
ibuprofen lysinate were studied by DTA and x-ray powder diffraction as 
well as their solubility 
98319-26-7, Proscar 
RL: PRP (Properties) 
(polymorphism of) 
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CN 4-A2aandrost-l-ene-17-carboxamide, N- (1, 1-dimethylethyl) -3-oxo-, 

(5a,17P) - 
OTHER NAMES: 
CN Chibro-Proscar 
CN Finasteride 
CN Finastid 
CN Finpecia 
CN MK 906 
CN Propecia 
CN Proscar 
CN Prostide 
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CI COM 
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